A potent and selective antimicrobial poly(amidoamine) dendrimer conjugate with LED209 targeting QseC receptor to inhibit the virulence genes of gram negative bacteria.
The pandemic of multidrug-resistant Gram negative bacteria (GNB) is a worldwide healthcare concern, and very few antibiotics are being explored to match the clinical challenge. Recently, amino-terminated poly(amidoamine) (PAMAM) dendrimers have shown potential to function as broad antimicrobial agents. However, PAMAM displays a generation dependent cytotoxicity to mammalian cells and low selectivity on bacterial cells, which limits PAMAM to be developed as an antibacterial agent for systemic administration. We conjugated G3 PAMAM with LED209, a specific inhibitor of quorum sensor QseC of GNB, to generate a multifunctional agent PAMAM-LED209. Intriguingly, PAMAM-LED209 showed higher selectivity on GNB and lower cytotoxicity to mammalian cells, yet remained strong antibacterial activity. PAMAM-LED209 also inhibited virulence gene expression of GNB, and did not induce antibiotic-resistance. The present work firstly demonstrated that PAMAM-LED209 conjugate had a highly selective anti-GNB activity and low cytotoxicity, which offered a feasible strategy for combating multidrug-resistant GNB infections. This research team demonstrated that a novel PAMAM-LED209 conjugate had highly selective activity against Gram-negative bacteria, coupled with low cytotoxicity, offering a potential strategy for combating multidrug-resistant infections.